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Abstract of JP61 63063 

PURPOSE: To perfectly seal a gas passage from 
another gas passage, by forming on one surface, 
by the use of a press, a whole peripheral part and 
a manifold seal structure having a metallic upright 
seal structure. CONSTITUTION: A separator 
plate 40, electrodes 26, 27, current collecting 
bodies 28, 29, and an electrolyte extend as far as 
a cell circumferential part, and a wet seal is 
formed on both surfaces of the plate 40. The 
plate 40, the electrodes 26, 27, the current 
collecting bodies 28, 29, and the electrolyte tile 
20 are each equipped with manifold holes 24 for 
fuel and manifold holes 25 for oxidant in 
corresponding positions. The oxidant manifold 
holes 25 are sealed by the oxidation manifold wet 
seals 45. Meanwhile, the fuel manifold holes 24 
are sealed by the fuel manifold wet seals 45, and 
these seals 45 cause a fuel stream to flow only 
into an anode chamber and to flow out of the 
anode chamber. These seals 45 form a twofold 
wet seal. 
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1 

mmzwrzmt lflnraMtu *:3K*v-f©« 
^mmnmt&m&^y j - f v- f h(omx»m 

•fe/t l/-^-«o#i±T8i»So» l -f 

Xy h->-MMl/T^5?^l:$ 
n&«Htf Xy bzs-AM&fr&Gls ; &mM , mtm± 

£«!8:<z>;tfX vx*;V H «»«-r*«fc 5 fc«»<Z>5ie* 
frTTi^ 1 *f >^ffi*«<Dlr^P~^-«/S«S^x 

ft LT £ lc £ nfc^x*;v F y b ;MP§3g 
*^i$nt^D ; BEJSttVXal^FtfXy F i/—)V 

m&#*mzmm* i aosv-w f tmr j - f^ 

X£2S£i*£<fc5fcftoT:fcO ; ^LTSSIEV^ 

ot^o iZrtiiz&vTmmxxttt^yybxxt 
zmmmmmx? v z *<Dm&m&fmmmzx.xft&& 

2 ] mmx * y * ©MttWfe/* v-* -« 

[tt*9l 3 ] ^Mi»X ^ v V \Z *rO® K» o T, 

i ^ o-fe/t v—*?—/ y ^-v-«iig7 y - f^ok 



(2) #i¥6- 1 6 3 0 6 3 

2 

-iLrtis-f-mzm-r&mo&r /—wzwTzwom 

tt£#U ^2 0ir/tU-^-/'U^-v-^«^V 
3 omogEvx^l/ F*> 5« y tf-v— gk:*® 

$s^n?&x^!y^*^#iS[y^-v-*^{c, *fc 

F-T-5J:3Jc^:oT^2>W*JS2^E«<z>«S»S?ax^ 
*-^-t&#tJP2]®0. 0 10-0. 0 5 0^>?O/ 

->-;V«3fi*ttBE«OBE 1 rxDHifcttEftJSa^Xy 
h->-;i.€^j5ST^cfcd^SESoyixX^«: (s h a 
ping) S^AredcD* ^UTR«©fi©ffi±l^ K 
tR©tt«<Offiiw»UTH^Snfctt«ffiH2^Xy 

-;u&^*rsyp'X«s$nfc>'- FAJR»««: (s 
hape) *^hjxjs&>. m&m4\zmm<Dmmmmx 

m#m 6 ] Sfctf) i o <Dm±.<Dmm& vx^;i/ f ^ 

^F^Xy his—)V*l&&^*&o\zm$L<D7\/7.m 

«©H«c»UTHje*n«:tfai«£'Tx*;vF9xs/ 

, If 5 fcfB«<0«»«»X ^ V 2 o 

c»*ji 7 ] wj *--?-mzffi 5 1 0 B<DR« 

4» 3^-V-(0^l/-h^ »0. 0 10-»0. 0 5 0^ 
>^<DiP$oyi/X$n^Myi/- FT?»*»*3B 1 
fciB«<0«8*«K6X* 5/ 

[^3193 wim¥*>\zzntimmvx.y b^-im 
ir/t i/— 9—7v— b<Dm<D^±\z&^xmm±K v— 

5(? Haa^Xy h->-/V*Ut»bTlr>5^l/XSnfc«4© 
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(3) 

3 

#«fc£v*/rd»Bi*« i fcE«©«»s»x* v z . 

;i/»ig#, WEir^ U-^-^W- h cd 1 
fc^TI&E-fc/^V"- hOitrlBl o<D®±£> 

tz. a6<D|ftS*fe/t W-^ — y V- Y <d? I/X $ tLtz&&* 

1 2 ] MET y - H fcffi UfeW^fflE-fe^ W 
1 8S©&R^S«Xte«B$nTV>£»#:« 1 

1 3 ] tiEsawa* i mm<o mfe-t * >m& 

«»fi«iX*y*. 

im^m 1 4 ] IMEttflmOTA'* 0 

1 fcE*©«»«»X* ^/^o 

1 5 ] ttrEmamat*-**- h ^-f ^RtX 

69E-fe/XU-^-^-h«)lo<Dffl±^^ 

ssn&Hja^x* h^—ji^^T^rctbomm^n 

h©i6E«OBBKH«$nfcl»E#«snfcH3a 
#Xy hi/— ;U$^UTV^^UX$nfcS^O^ 

t&E-fe/^ ^u— h<^^rE i ^<Dm±<owifci$& 

•fe/tu-^-yi^- h<0»E«©wcH»snfcffirE# 
«»m»x*y^<, 

1 7 ] ME 7V— FRtfffiE* 

i 8 ] «S<Dj&*4«fiUix y h * 5 0 ; & 




^g|?6-l 6 3 0 6 3 

4 

7 y - F £ # 7 - F £ <D F^T^n S ©«H«»:x- >y 

o-t^ u- * - *©s««co * v - H^rpjffl t 
iiazy ho*V— F^-fe/^U— ^[RJMtcDraic 

y - FUdJN4#XftlfrKtf «U □ £ JtWfcS® L/T 
^<D^y-F^«^^>h^fXttl&S:^aiP^ 
ftlll/TV^ ; «S»®?ftX*y*fc:43V>T ; ^n^© 
ttflHR. 7/-h\ *V-FIfctf'fe/t^— ^— wau «s 

m®»> *V—FRtf-fc/ , «^— *—«tt*ft 

v^T^fe-rsasovx^— ;pf, ^E-cD@ifiEv-^-;v 

<7>M±CD— mcDV-TfN-^ FtT/— Faia>IWKJR» 
^xajl&#^^^. Rtf^OM#vn^;l/F^x 

<ogiJ<D— F V— FatoMK:**^ 
y>h^X»31^^^^«r^^^ ^nJCcfcD^ 
»«»X^y^*o#iLXy F«»«ft'sa>«:6tffc't 

[^*^ 1 9 ] m&m 1 8 E«<0«»«»x* y ^ 

[§t*a 2 0 ] W&tm 1 9 82t08fiiSX^ y 9 \z 

fcaa©y*-5>^&««E$^T^D, ^en^cDir 
^ u-^-/ u ^-7^0-^7 y - HS<o-9i: 
^it^t^ i/-^-«©7; — FS*rRi®©j^jR&^ 

F^<^-^ir^M*r^ir^U-^--«©^y~F^fHj® 
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(4) 

5 

v^t 3 s e <Dm<o^^—)v h a> s> u 

x*-;vH*xy h^— ;w«i6£«v>TV>*»«*JB» 

h*> £> CD^^XCO^^^I^^-^ H vXrA £ 
[IfcftH 2 1 ] m&m 2 0 B80K»t»X^ y * |- 

Ste&o. oio-ifio. o 5 o-o^jpco^i/XJnx 
2 2 ] m&m 2 0 * y ? 

(D-to!)«*©Hk:H«snfcK«EHH^xy h->-;v£ ^ 

2 3 ] m&m 2 2 Gtt4>jKtt«ttX * y ^ 
*5V>T, «[«©— ;£0>®J:KM^£^x#-;i/F#x 
yh5/-;Md»tt» R«CD«-;&©®±fcftrEM«EVX 

[»$JI2 5] ■fe/tw— ^— :7V— hjWftO. 0 10 
-»o. o 5 o-r v^co^^coinim^R^i/— h*x?*e 
m^m i s oiBHWkx^ y *o 

?g/&-f5&o. oio-ikio. o 5 o-r >^<7>@$^Jn 

y 

[»*®2 7] ^Xy h->-;i/Orl3^i/4-^3 




4$gl¥6- 1 6 3 0 6 3 

6 

^y 

2 9 ] tg^s^^r * >m#/m&mmte 

8(Dj^»m?fcX^y*o 

hk** 3 o ] mmK&TJir* u &jr#;v#>k«j&* 

HJ y^x^-y<D^-e^m?&x^y^tc:«l^^n 

fi¥ftJ35a©£xy h^-;Mffc6a** K-fe/^U-^-^ 
l/-h©l^)0®±TH R-fc/^i/— :7V— h<?>± 
|B1^0!>M±^RMSbfc^3a(Z>TX^-;VH»>xy h 

jjfcM^e&O. R-fe/^— ^— :7V— bOteO®±*C 

nfc±E«fiu&«5a©v— ;vH^xy h->-;i"£ 

l/— h<D_LE 1 ^OMJiOR^^U^xtJn-^ f 

<Z>M±~Cte> R&SbfcVx*— ;i/H^Xy h->— 
^Jft -T £: 86 V - 9 — 7 Is — h <D *I£EJEKS*^ 

i^^-j^^X7 hi^— ;v^^-rsinjEv— h 
^MritS!«W^ ^ fc ^ IS** 3 0 ©*S««»X ^ y ^ o 
Csf^Jl 3 3 ] ±Etfgf«^iftX^ y ^ <z>« 

^. 

M*a3 4] -fe/tk-^-^V-h, ^ 

tt«»«fta.xy htt±E7/— *V-F*«ttf« 
»«^X^ y ^ (?>^g5lc:MrX^-fe:/1 l/^-^U- h =Sr 
fU R-fe/tU-^-^U-hH, »l^>^*»<z>rl3 

Hsac^xy hi'— ±e*o— -tE 
\*^*>rt-£(om\zffi t mzi*:z>m i g&£Tfmmx 

XSr±EM^L^X^-Jl/H^Xy hS/— ;HBit&S 
UTt>^ laoiE^x^-^HtJtE-feAU'-^-y 
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(5) 

7 

&2tirc±mi&nmmx?v?. .letv-f* ±E-fe 

rtU-9-7U-b&£Z*±K*V—\*lz&»*63-- 

m&k 3 5 ] m±&&&®&x&z>mjftm 3 4 co-* 

0. 010-lfiO. 0 5 0-f rfl»?J 1/4 — 

ft 3 /4 >m$>Z>m&m 3 4 co^t/Tir -o i0 

F©4>ft< tt>— ^tiE-fe/t^— ^— ^l/— ht©H 
^2fe^iff^3 4coiJ-yT-fe>^U-o 

[s*s 3 8 ] mmmmmttmmx vmmz 

[0 0 0 1] 

*rr*fc<DT<&.5. £<Dlf:/7^>:/U--tt* 7ir>:7 

^>A-t»K^nTX^y^CDJi5$^f6j^»oTE 
[0 0 0 2] 

#Xfc«ktfRft#X«3R;&£:'&, Y-^H^Il 

26, ^xy hs/— /PfcbT»6nr^*. ionia>ffi»« 

»©*l6fc«*T*£tt»HKk <9x.y bi"-)Wm<D 




^^6- 1 6 3 0 6 3 

8 

^o<k 3 ^^S6«M* &fe«»«x* 

T^i:»**«f?±*^U*. «5 0 0^b7 0 0t 
[0 0 0 3] 

[0 0 0 4] «|||»lC3WfT*«*-**— 
<D7>9y9\L 8 7 >f - h 

m k xn e nfc«»;& rra-* ^ > h a* 6 * 

OtttttiHBL K»tt»«ffi«0 1ffit«»K^hU 

y*x©ry-F«&©mfcAn&ru ^->^>f« 
F«£©WK:An&n*. 

[0 0 0 5] «»«»COBI*^^T»«SnT€rfcC: 
fctt. «»«ax^y^^6«3ffi»fc»»RTtB3Ci:5 L r> 
*>l.Tr:7*-^F*«flr*Jia:fcJ:0» Wffc** 

A^jvz7t-;^ R^ffl*v-7 * -;u f fcd^nr 
* -)V f «^ax ^ y 9 <Dftm ± \z#7>7% nx 

JUvx^^-^F^max^^^ii^ffl^ffij&L^frtn 

^^^v^o Mv-7^^?^ >^ni4, max^ 

KA»U5&WjfcbT^*IW. 7r7t-i^V^7^ 
-;i/F#x$-y h/tftx^ ^ ^o*ffil:^Vit+^^ 

?&X^ v 9 to F 2>Tc*b<D2 
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9 

mt&&zf&i^mm&mmx?y2iz&m-rz>m&* £ 

-;H*/Tr:7*-JH«»Xiry l> /WAX * * * B© 

[0 0 0 6] 6 0 Otamffifc^tHrJUX^^X (c e 
11 stacks) \tffil 07J — h (3. 048* 

(external manifolds) <Z>PM& ( s 
t i f f n e s s) ^H^tlS^t^-^F 
^ir^X^y^ (cell stack) ±£#£^5 
<D fc&R fcttfsta coffin <h fcfc*;£:f^a*£: CZ>. 
•fe;^T"fe>^U— (cell ass emb 1 y) tir 
^«Mfftfrt©B©JIWaE, *£«UHI (differ 
ential thermal expansion 
s) , &rX^-3jx-^H^«ffl$n««»COi^S^3ftK 

[0 0 0 7] ■^©«B*-#*-H»W 
H (separatorplate) cq£1*MJ§1 

IICX^- it— X h'J*;? (spacer strip 
s) £®ttT^X>y h>— ^^tStt^iCllAn 

5 7 9, 7 8 8^tt«>Xy h^-M h U 
frJ£3, 7 2 3, 1 8 6*1 

u<r*A^^>ytoBT^stt«5a^--^*fPoT^ 

5^fc&(R^LW5. *W$ifSg4, 1 6 0, 0 6 7 

?mv<\ttrtu—?-±^<o^m&tin<Dmw (de 

position), Xttt^^tn^lCtSSnfcT 
gtta8©«9S8^btV^. *S#frB3, 8 6 
7, 2 0 6*1 ««fafi»VbUy^X^«i©t» 
RISftHiaWBtOBK^W^^Xy r->-;Hfe«»L 
T^So #S&f)rSfl4, 7 6 1, 3 4 8Wt #X^S 

mmmomm \z^ t# x jvmm&H* v 

29, 4 0 3§lt iSd^flSi*^^^ll: 




(6) *£§i¥6- 1 6 3 0 6 3 

#@#ffjg3, 5 1 4, 3 3 3^1 

nnmz&tfz>TJitiv&m%—#*-bv>/\v>>>tf 

[0 0 0 8] U (815 0^1/2 2 0 

10 K»»«B«)«?L©Kft^^*2fctf/Xtt*ft^*T 
^SCZLtK^oTfTSJIt ##34**3! 4 , 7 8 1, 
7 2 7*;:, £fc3£#«IW8 (substrate p 
late edge) fclS^K^&S^ (inter 
stitial spaces) SKW* £ tlC^oT 
frSCttf^ftWIMMM. 7 8 6, 5 6 8-^^cti;^ 
4, 8 2 4, 7 3 9*C, ^-tl^n^^nT^^a ^ 
<6fco^<7)rt85vn^— >if (internal 
mani folding) £:3t>TffiMMMf ( 1 ow 
temperature electrolytic 

20 ceiis) \z&^xmm*rz>'—)i>Rzfm&<Dm&<z> 

WAH *S^fP!&4, 2 5 9, 3 8 9*C3£tk 
l^Sfc-feUfca** #@4$ff3£3, 0 1 2, 0 8 6^ 
#8f|g3. 5 8 9, 9 4 l*£«jK£nTV>S "O" U 

[0 0 0 9] *H»«tJB4. 5 10, 2 1 3*1 «tt 
hCDSH4g&4r (activeportion)<h 
30 h7>yy3>7l/-A (trans i 

tion frame) lcJ:oTfi*©««<0*X3> 
/I — b ;* > h (gas compartment) 

Htt-feAlx-^-'bSK«»0«»«^-f ;V (e 1 e c 
trolyte tile) fcSSbfr^Z: tSS^l/ 

W^^T^S. #S4SfFf&4, 7 0 8, 9 1 6^ 
hOJPV)ft«[filf{B (edge wall area) 

^^littfeo, *—#*—bx&m2Wtzs-)v 

mT-7X\*m&VfzRffii£^>i?yb't>y--b (c 
5^ onduit insert) ^V-H^IILTI 
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11 

X t**z/?> F#X <h fcttWXttW***^* * 3 
#;LSo tfJAtf, #B#ff4, 7 6 9. 2 9 8$#I$ 

[ooii] mmz. ftg&vx*— ;u Ffco^*c>ii#- 

wra^x* h zy-jimmz^^xm^^-^-jv f?l 

[0012] *WtbT3tfxft*dMlr*«^fc»ft, K 

*gt^C^*%^ntl^. ("Debelopment of Inter 
nal Reforming Catalysts for the Direct Fuel Cel 
1" , Michael Tarj any i, Lawrence Paetsch, Randolph Be 
rnard.Hossin Ghezel-Ayagh. 1985, Fuel Cell Seminer.T 30 
ucson.Ariz.May 19-22. 1985. ro. 177-181. IWH) . 

[0013] mc, »immmm*&m<o&m<DmfK& 

[0 0 14] «»«»07/~HS^O«»«l&»©* 

So *I1$?F3, 2 6 6. 9 3 8 CttVftOXUfW 
ft&SttttlcEKU *nic«koT, &ttEH+©S§l 

«©»2©7/— na^a-r. *2©«sH«»o7y- 

**ft4SL, E**©«^©«»«»<B7>'-FSfc 




#W6-1 6 30 6 3 

n, jB»mao7y-F*^©w«WK:«fcDK**© 

7fC3$S£#*_So *H»»4 f 5 2 2. 8 9 

$nx^o, *»«tt©7y-F*^oiB»«»«-*fc 

[0 0 1 5] *S#fF3, 4 8 8. 2 2 mRBt 

^.to, tmrnrnmsm 

«fto7/-F^©«WW*fc**«*Jn***Ji 

looJMMItl/Tlt &l*8«lRl»W7y 
-F£rt*rB< £<ht>Ti*£o *&, 

*»-r*<Dfclt»K««TS. *H«fP4 f 7 0 2, 9 
7 3TH S»RK««S»e»ffi<D2S7y-F«jl^ 

[0 0 16] 

[58W<z>gi&] ^±Jcrt»«iJc^-3j>-;PF 
^jcrtas«^^x^-;i^F$nfc«SSmffitt, ¥®18j£ 

*±tf*V-F, 7/— FOJt«IJi«C»U*J:tf*V— 

F©K»«±ic*r*«!m. ^^^jc^t^cDeao 

7 J - F i:»»TS«»<3D* V - F tKDmommm&Z: 
#mis TftmWivKM £l 7 J - F <DRBfc 7 J - F«* * 
JMtU *«fctf»H««)S»«t*V-Fi:©IBl©*V 
-F*SS»«T*4MB«3^6J«*. COjSR»«»#ffi 

J: tf »IB«tt*9H«©^ - fc#T 

€T, «»«»X^y^o«o««fc#CX«c:a:*«T?* 

MUT*ffl^-;i/S^*-rs. 7y-F> 7-/— f*« 

^y^mtt l:^^<fctf««®v h U 5/ ^ X 
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13 

[0017] ^fgi^tes*:. mmm&7s*y>;n\zmfo 

tKsSSS (hydrocarbonaceous)^^^^^^:^^ 
[0 0 18] *«. A«afcB*£tf-b/tl'~-4' 

&jwfcu -end««aF?L*HA/T»g??L&abT*x • a> 

attSttttU ^br, i^y-^-jvh • ~>-;M8 
JBSaDT*«*fctt*-;V CrO tt, ^->^> F • 

afit 5 u >^«j(ssnsfi5 a i, ^b 

[0019] ***#*»:/v--M** -eneortffi± 
©-fe/tU-ir— • ^W-h^«fcbTBBS^n, m& 

» \z&ir)z>^~ft-)VY<Dmmi2Lm^ &&&&& 
m 3 i tftwna±©«ffl»ot*'>^> Ft* 




1$K¥6- 1 6 3 0 6 3 

14 

tt. A. ft*». g^ttfi©£A,frBf 

a©*-***3T?»oT'b,kv>. -eo^p^^LcD^^ 

0. 2 5 -f >^BnfcR-&5vn*— * ^ 
[0 0 2 0] — T3©#SbV>*»«fc:fcV*Tfck *»W 

<z>m ic $ nfc» \,*&m<om& b ->-;hkb & *rr 

SJBHTfc.fcV*. — #<D«fc7/-F««rJi^**3«fc 

^*j;tf/xii*y- F#**#««<o¥a*ftTfi 

[0 0 2 1] »*b^*a«fc*^Ttt, ^*-^H 

1 7 / — f* t* y — Fas s fcf* U7* — z>a© w©. 

;v«a£a*«a»*fcKtfW;k aSfcttttfcbfc&R 
fc*oT»JS3n*HP-C»*j&\ **M3»«&Jg£ 

[0022] ^©#xwa»*»»-r*#x 
aa*£tfB*tt0>Ktt*Mu MAmMKWRaiiBn« 

mx?y#fr*><o* &±\zft&x-?~ft-)V F bfc^x 

[0 0 2 3] *»W©i»B*fc, 

*tc«ft-r*^rtS8v-^-;i/FU7*-Aast>^. 

A^>t><DT?^0, -tnKioTT/— FafcKMIftb 
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15 

[oo2 4] *^^«^mn&^, mz#m&<z>*u 

[0 0 2 5] #»93&£fc, lWU7*-Aftff5«4 

[0 0 2 6] *bVi*lBB»fc*^Ttt, 
5 0 5, 2 9 3#fcE«3n*«fc5fc«rr. «s 
*nTV>*#B#ttU«»0 7/5 1 7. 2 2 7^l:E 

[0 0 2 7] *»qi!tt, S£rt«^x*->kH«»iz^ 

rat, mm* m. »s»^^t^-fe/tw-^- 
&z> a znzvmmzk-DX* j trtv—*—~7v—b<n 

BHftfc. 7y-H/*««/t;^-^-^l/-h/ 




(9) 1MPP6- 1 6 3 0 6 3 

16 

»«^<OX * y 9K9Roft«»A: 0 4>ft < "T * 2: £ £<fc 
B5tt^k*^lfU^^--tV^UX^*MIHUT*H 

[0028] *&w<Ditm±)i'**y&\** *mm9<o 
-«hvxmm2nz±m<Dftnmm\z&r)mmizftm 

<D+ft\zftmz$i'? 0 9cftmm\zmmznz>j:5\z. -t 

;Vir/^ V—9—~fV— b t t%\Z-£)MD3.y ^\zW3ct 

%m&<D&<o&ft\z^-&-)Vb*--)i'&mtfxh& 
v>o n&<nMm&<DMK>\z$>z>*rn^n<Dm±\z&z>m 

u-b^mmmm<omm\z^x, m»&MV2±tbx^ 

— zfc— H U > if L ft*t 6 #rMe> 

t<Dmx\tt<xmmm£.nmz:om<ov^y b^—iv 
[0029] ftm?u-bs nMrnf-ffrs 

&VX^Z>-?~*-)l'bl&<g*Ml&'rz> 0 *5W!HU » 

vitmmnfr e«»$ns t>cDT* 

[0 0 3 0] «#*J8S«»X^y^^««Sh, 
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(10) 

17 

are* M$n^o *x^h->-;ni, ttte-ju-hto 

coo3i] &9tm(omi\z^nz><ko\z. mmm2 
o v- h 4 o ii«ft©^ww«*TKtf * 

0M$n§7y-H^5M« o »S^l/-h4 0 
©ttlKfcttU *V-F2 7^»B^V-h4 0^e>»n 

r^t*>n, ^W3 9^<fco^^n^<fc-5ix^^->y> 

So H»^2 0RtX^^l/-h4 0^ HffltfXyh 

jftffinica&sTv— h Rtf # v — K*^<o»#©a* b v> 

ftwz&mtsn?. xz-vmm^L-y b^mmm^-? 
h&ttz&mmtemmommmmm&ffiizmmrrz - 

[0 0 3 2] OE«fc«R*-e»*>nTV*& 

^^^-TfeCDT^t), »V>^— hir/^V— ^— «4 0 50 
*??L 3 0 2>% V-H2 7 <Z>3im£fi 2 8 fcBS 

ti^nt^^ hcoirAl/— fin 

h'Jy^4Ut ^^4 2T^S$tlTV^^ feb 
[0 0 3 3] -fe/t \s—9—IBahXt 9 s—)V* h U y^fi 

^>-;wes^4 3 *->-^g&#4 4 0HRi 

i5V>X®SitiiS^/XttIlgl £ co^<D O x y 
h 4 3 4 4 <D-H>ftS« 50 




^¥6- 1 6 3 0 6 3 

&&zm*)* zz:x\ttm*&ftto*v\zte^o mho* 

[0 0 3 4] itl^xy hy-M^ii<fc5 

Cf$^#£k ftO. 0 1 0-0. 0 5 0-f>3\ »£b 
<teft0. 0 1 5- 0. 0 2 5<>fXi^n^ut 

EF£U<«:ft0. 2 5-0. 7 5-f>^T, fiB^'Jy 
H>^OT©»>x^hi/-;Ht t^SvhU^^x 

ft 1 >f >^£M;ts*xy h->-;H6te, ttttttf^mic 

^in^^^x^ h->-;wcs<, »B-r*»*iwm 

[0035] sm&ir-^&m^zt^zte. mmm^ 
t^Tv^. fix, >^—t;>x^— »^«, 

&i;2 5Mnfn^t)0H '✓-A'WMWSft 
X, #J;U£L i A 1 O2 w % p^-rs->-;v®^rS]>5>o 

jt£fu ^ixe/HW^n^o 3k«« 

jR^.*ftft©tt, «R«*OTW-*«rT?**. /t-f >^ 
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19 

[0 0 3 6] 0 2te, *«WCD-ffi*^5»B^K*a 
*y-F> 2 8^V-Fftlfr 2 0teHSm, 2 6 

te7/-F, 2 9«ry~H^m#:-cab^c *LrtV-2 

^V-h4 0, ^S2 6W2 7, Mm&2 

9, &tfic®§?®2orau -tJwmm&Mz^ftztx 

z/-)V*fctfL?Z>. i«g20^V-H27 
W/X«ii#2 8tm ^bT, tff!2 0^ 
7;- F2 6&tf*m#2 9 £0>f^K:*3^T, W*; h 

Jl^g&O^X-, r->-;M8S4 3te, -fe/tW-^^ 
-h40, m€g2 6&^2 7, tt#:2 8W2 9, St 

— ;vf*— ;V2 5W»»6hT^5. -etvencovx* 

rt* bfrbfc*>*5, vz^HVH^-Mt R 

fifi£>7£t*T J; 0 2 

-jv^x^hy-M^en i*rtv—#7v—b 

4 0O±*R^T^tCfR]^oT#tXXV^, ^COJfe^ 

■fcyxv— ^r/w— h 4 o ©wffitefcur* 3«#&tfx 

»«#;&tf/XfcM«£©WT^Xy hv—Jt^^T 

«?@a:^n^i»«-r-5>m^Rix/x«ms«^x^ 

[0 0 3 7] m2\Z— #£< ^7**1X^*51 D> 

y-;i/$n§. e©* y — Ymtt^spy vm&mu 

4 8&^^>hMIP4 8' <Dft<\Z&K>, z. 
O ^-;v 4 6 #7 / — \ZX\ZT J - F^fr £ 

«n«©«lHl3BbTViS. — MT-*-;H^?L2 



(11) #i¥6-1 6 3 0 6 3 

7»tfl»»lBlia4 7' ©ffi<fc*lK £<z>>— *4 

5 tt»x«n^* y — FSfcxra:* y- fs*> s»n* 

[0 0 3 8] #»«4 Ottitb^tllWie&^X 

SteMSb «o. oio-o. 05 0 

-f >^©JPST?&tK *?£b<te* JftO. 0 15-0. 
0 2 5^>^O)|$T^, *<©«ttX^^T?tt* 

#o^-c&*o ftmrnzp-i 7z o 03/y— x<r>^> 
t;/xtt>t< ^*T*«w»*r*»iWK*««i" 

^x*-JI/F^®U fttfrt«B^— JVFfrfcrtfXfc 

[0 0 3 9] *<^^>^nfcX^>^«P!*tt, Amer 
ican Heat Reclaiming Corp. (1270Avenue New York 100 
20, NY){Cct'5 : PJfT®J ,, Modern Designes For Effective 
Heat Transfer'* RtA'ranter Inc. (Wichita Falls, Texa 
s 76307) fc«fc£" Superchanger Plate and Frame Heat 

Exchanger , 'T7K2 n*S»SSSIft*^fi|« $ tit lr»*. 

cn&ojuxaatt— a©x>#xsnfc»x4ry hx 
5(? w©cojii8»«*x^y^o««*atn««#*na>a 
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#H¥6- 1 6 3 0 6 3 



21 



22 



5. 3.^* 2 0 i7/ - F 2 6 WX«7/ - h** 

[0 0 4 0] S^O-feAl'— ^^l/— hV>nM\Z&W5> V>Y^V9 9 1 9 (bOf^-Cg**: U £f£#X(DVX 

ffi^g»JOir/^-^^V-h^$tiTV^<, 04^ Kfe137.<D7 F^* W\*~Xte# V- F3 1 * > 

;U MAtflO, 0 0 0 cm 8 tto^34X5 7 1 »5**^>hfi»llP4 8Rtft*^>h*£» 

n a MO-fe^4:-r«i:*fciaa[*U^*fX*ft!i«T? P4 8' fc#«*n*\ ^(D^tlxT, 7y- 

04iciit^i/-^^-h 2 4 o^sntvi ^nv-z/vyx-^-'Jv-VA o~ <z>_LMfc:ia 

^-/j^f. 2 4 0CDK»«fc«»Sn, ^UT, *V 5 0 t U 7*-T-ft 

^ > hO^Lfc7r:7 a? LT» V- HtAl/^/U 7 t-T^l/- h 4 0 ' 

*-;VFfflfl.2 2 5AlriRi^5. mMWLtttfe~T £7/ ©T«lt #r/tv^m«ffiv-7t-^HI^x 

^ x v v *,-)\> 2 4 6 «Y^7 * £#tlk It T* *l«Y^ 7^H2 4t«J7*-^-^> 

UT, ««t»iW«7/-h , *l/<tt*V-F»tf ffl^7*-^H 2 4MA6nTVi&Vi. 

/X\tt<!>gkmmWLV>ffl'W^y hx-;P2 2 3te-fe /fe/8&§C!5 3te, SMX7n7tHI/H5 0i:7y- 

8«fcjR»«»cDx* pmizmvT^zmmmwo 1 -fe/tw-* u 7^-T-yi/- f 4 o - &ohkc»a$ 

H«lcaUT^«C&l»MF«n«:V>. 50 W»ftt;^-^^l/-h4 0' fc;inS<Z>3fcK*2>n 

[0 0 4 1] 03lCte* H2^SnfcO.^-; h-fc>Hfc *-T. ^tWvz7^-;i/HMt^oTV^^ 

TV^o "J7t-5>m>A t -H 7^- F-fe/^U /tl/— ^/»J7*— T— ^V-F&ffir^Tfi^TT, 

^^^^^40, ^V— F2 7, *V-H*i/h3l/ [0 0 4 2] «S»«»X^ y *3&*l&*&i;nfc«N J^ffi 

^^-2 8, 1M2 0, 7y-H2 6»tf7/-F* ©9Xy h^-JMB«t7y-H-fe/^-^-/U7* 

R«#X«Tn7*-;PFaiA5 OfcHUTtt* Pt^I/-*-/'J7*-V-K4 0' 

&oTV>£. KfeHTsW-yx—frVmO^v his- n^Xyh^-^SEtSMU 36@ft&JR/&MS' 

;V««5 1 HU V-^W- h 4 0 <Z>-H&Mft:(gen -;H£#«U 21 ©3^- M^X^ h5/-;MI«T©H 

eral) ^6W^©H±fc#tfT^D»«UT«!HK2 ^nfcSfttt^»tt©fcftl:, T-*— * H*«4 0" 
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(13) 

23 

bis- )vms&<D j zti*n&-vmt'r 

e ^ - ^ — / u y * — &<Dm<D 

ffim<D&mzm-tzz£ifiT?z* vy*—^—mm\z io 
u mm^n^-r sarcn. i^ft 

[0 0 4 3] «EfrtlKllBft<0U7*-5>y**««*E-r 

H«i: , J7* — ^— £ £ fc^f *E*&#X £ 
***fls^j«»X©E«*HVi&^ SJ£#X* tKS 

ft &n&5e«#xxtt*»© «fc 5 fc«fb**R*R*> £ 

XM*KJKtt«^*R;»xfcU 7*-Ati:««tS 

[0 0 4 5] *ffl-C^£ftTV**J:3te* Kft**IS 
K&ttffX^x^-^F 5 0*6U 

[0 0 4 6] *a8gafcj:t>T*«3n<5j:5^«»«» 

*»2Xy HBS«»SBfaicJ:r)»aiUft:*«6*bT 
oaSMTx^-^ F Ufctffc*-© 'J7*-A 




!&Bi¥6- 1 6 3 0 6 3 

*l*©iMb**R*R©U y* -A £-mz*<D fc&Z 
tt. ±»©.fc 3 5-10 y h-fe 

[0 0 4 7] U7t-Ai©MH H2t^n5«fc 

ASl:8It5R«tt»X7x*-;i/ F <h ITWvx 
$n*lTfOX>H^I/-h (end plate) 

f $ nfcgmmx * * * -c fc * . 
[0 0 4 8] m»R/maRr//x«m^r3i/^^-^ 

©ir/i f o>7 / — f ■ro&natfure-®:*- 

K7X#-^ F t-e^-fe/t -JU—hVK 

^T?^^c -e-cD^Hft^Xs' F~>— ^IWOWUtRtf 
*©««IBT*«»n2t>, *<D«BR£»#*><BK*ic 

<*> v — ;vK«jo«-e<D«sn v * ^ — x bws (c <t o 

b(»zs—)V&i£m\Z&ftfr<D<yx.y F->— 
^OTFfiElT^TfcfiVi. 3 5K:U7*-A£tt±ifi© 

[0 0 4 9] ^SW^^K^-*— JlfFSK 

t, #-#*-f • T-^wmwz&^Tmfmnmm 
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(14) #i¥6-1 6 3 0 6 3 



25 

[oo5o] *ftw<z>ntmvt&&zfmmx*v#<Dm 

^*>x\zmm&m&*wtt<D%ttv>&m\z£r>T 
mm*<Dm<D&m& ! ftnm\z®%\zfom'tz> z l&xz 

\z znz <d?-i 7<Dmftmmfr/®ftmmti&nmmz 
&\,*x&mxfoz>o 

[oo5i] titi&<Dwmm\z&\,>xjtRm&-i£<oiii L ± 
L^m^mtmmvxm^ mm<Dtc*biz&<<Dmn& 
m*<x3ktz&. mmm\z\z, m^t^cm 



mi] sin *mw<Dimmmm\z&5jt&nmm<D 
[02] 02^ *5zw<d x^mmmzfe^ ammsix 
[03] *mm<Dimtmm\zt£vft&vy* 

[04] **«K«3^*-^F*+»K:»tfc«» 
iE®0T&5o 

[flHf<z>l&w] 
20 ms?st 

2 6 

2 9 TV- MUM* 

4 0 "tn-v—z—^v—h 

3 0,31 H 

2 8 *V-F««tt 
2 7 #V-F 



[01] 



[02] 



;p— Jg»y a u e.u B-*j gyg"2H: 
25^ 



28^- 
2Q^fe 



42 
—44 



[04] 
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[SUB] ¥*fc4^1 03 2 B 

£ fj V - H t©^n 6 y h H± 

h«DK*V— HO-fe/XU— »lRlffit<OWI 
0 ; K7;-H*l^»X«»St«BPt*#li 



-logv-^ h tK7 y - t omttrnxxm 
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imjtm 2 ] ni&x ««*^*n ^<Dp^mm\z 
n-ena* 2 ^o-t/^ 9— / u vhsk <t 0 j^jbs 

— /U $-V~ffiO-Stt7;-HlO 1 -3JC»M 

so>»»K:^^Tf»w^nTy*-T-a[, jeer* 

a>ttA*&R'J *-V— ^©£jS#XRtfX^-AGDM 

TV»«^WXlDXKtflHMtoB»6A«, 11*91 
©«»«&X*y?. 

<fc 5 feR-tr/s 1^— ^— «o^wxanx»tt«3^ & j« d . 

* — So^oAto&offilcHffiS n&Mft^x*;!/ H «>x 
? h^-;w&»j*UTV^^i^xlnxs^»*«*^J5Jc 

7 ] U *— 5 — *5 1 0 flOR&JR 

ffl 3 fc§Bj»<D«s»«»x * y 9 • 

UM&9I8] ^/tl'-*— «#»3»0. 0 10-^1 
0. 0 5 o-r >^<D7UXiraX&M«T&<5, BhftEl 



6-163063 

10] TV— F ICWT *«©"fe^ * 
*t- y {rfrXXtm* D SIR* nfc&KT«B 

Xte^ ^ v F 3tiTV»«« R3ftK 1 fcS2*G>*B**«»X 

1 2 ] «#H#7;k& u &mti h 

[It** 1 3] ttftKtf*-**- h^-^&tfv h 
[MMl 4] 7y-H»rX*V-H^«B»«»X^ 
51 7 y — FStf A V— < 

# t ±k v— 9 -« t <o m \zmMmwtfi&w 2 nr v> 
, r&b 1 4 KGttojttmftttx * * * . 
[w*^ 1 6i &nmm*imnmx*y9<nmw» 

#ffi^^viT«s&r^«sna©*a:< t 1 
-i y^momt&'fz&^izm&Lx. &&&&&& 
frTxmm 1 -f >f*jnoMi9xy 

Il:^ViTiiWSig@^< £%—Jj<Dm 1 -f 
-^0*5 1 -f >f*^tgT5<fc5 KJHELTtS 

<7>3ie^frTT^ 1 ^ >^so^i^x^ h->-;P 
; -tl/TKlSL R7/-h\ R*V 
— R*«S©RrXR-fe/^V— ^-S^#>!r«»coSE 
^Jbfc^3l^WL, R-fe^W-^-«<0»att, R-fe/t 
lx-^-ffico#ffit^ViTR««RtXR««^@<Z>^ 

< t *>-2;or>& 1 -f >^*sto« fcarr*<t 5 jcm^e-t 
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*nTMC*frTT«» 1 -f F^X 



- 1 6 3 0 6 3 
2 1 ] 2 0 

[»*^2 2] t/^-^-fiW>)x^ h>—;M8 
[■urn 2 4 ] ti^i^wi^x 9v& omm 



<72)»w# y^>9 • ■ ^a-^ 

F 5500 



7 * U #-&*BK >5V 7^«46322, A 
•f 9>F. -f-^--XHJ-h 3223 

(72) rw# - v>— - n^v> 

7^y*^RH-f y/^*H60402, 

>< >, ir^er*— X • 7^X rt— 3644 



—375— 



